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ABSTRACT: 

PURPOSE: To form a pattern having excellent dimensional accuracy and 
accuracy of a sectional shape extending over the whole surface of a wafer while 
enabling dry etching treatment, through which adhering dust is reduced, by 
using microwaves and combining a cavity resonator and a slot antenna. 

CONSTITUTION: Openings through which laser beams 18 are passed are formed to 
the top face of a cavity resonator 7, a pattern 8a and a dust removing 
electrode 9. A progress is decided by a decision device 19 according to the 
result of the measurement of an etching monitor 17, and a signal is transmitted 
over a power controller 21. A magnetron 16 is supplied with power, and 
microwaves are oscillated from the magnetron, and fed to the cavity resonator 7 
by a waveguide 15. Stationary waves at an E mode set are generated in the 
cavity resonator 7, thus radiating microwaves into a treating chamber from slit 
patterns 8b shaped at a right angle to surface currents generated. Plasma is 
generated in regions 25 by microwaves and magnetic fields of 875G generated by 
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magnets 5, diffused electrons are excited by microwaves being radiated from the 
slit patterns 8b and having high electric field strength, and plasma is 
generated in the whole treating chamber 1. 

COPYRIGHT: (C)1990JPO&Japio 



12/30/05, EAST Version: 2.0.1.4 



@&H#fF&$g (a) ¥2-288228 



©Int. CI. 5 mm** JfrtS31#^- @&§B *Fj£2¥(1990)ll£28B 



H 01 L 21/302 B 8223-5F 

C 23 F 4/00 A 7179-4K 



®& m ¥1-107602 

@tB m ¥10989)4^288 





93 




A *F 


fa 


»^iiim«f^mF«E^-fflBr292#iiii »s;^aBa^^ 


@% 






tt B3 * 


ii 




@n 






± m fo 


1$ 


MiXJI||IMWimF«aXEBW292»ili »5C£tfcB2$!if£ 


@n 




# 


x » 






®m 




A 




X£«5^BEtt>BB&M£4T@ 6#ife 






A 


im± <mii ffi 




*1* 



W «8 « 

(&raKi£fcS-a&&afcLTK7>fx y 

^x^sr^^vyrs^fses^fflmsiom^^ 

x y * > 7 ml C litff O V . * <D & 



5. xyf vjf^Ai^7X70tjai;ltx y f 

>y»a&-r5K^^xy^>iT3SSc^v^T. 

$x/\±0&«fi#x y *v^B3*&A4£-ti:T 

Lfcct^^iattsKv^xyf >^»a. 

6. iyf>^J!f^^7X7«|i:l X x „ * 
>'/jftait4 K 7 Y x y f > if is a £ v*T. 

x 52 £ M # 19 $ K m V tc 7s a -j h7VftJ:U 
±fcx y *>^3tcv^*Di!iefciS(#-fav>f 

xy^vif^rtKi^^-ray^xviiwrajK® 

a&«&*ft**^Kx 5 ,*>>f2f* J icB*#&j& 
6 K7>fXyf vi/jgia. 



-143- 



7. ±SC8# J#fi£^ & K <fc o T 700- 1000G CO £St 

8. iyf>Ox^7X7ti;|t:itivf 

$xy\±«D&«{ll!fcxy^>yiMt&«£-ti:T 
7~A&£fr£fcfa££f?Afl'C'2SJ:}u:'>x 

3 awa>nm*&w 

IcGM* K y 4 x y y irjsm&tt * 0) & S *c B9 

fifj ie 4 H t' y h D R A M ^ 16H fc* y h D R AM 

/< * - V © t . J£ # » Tifi©B'Jfta©&f3&<b 
£ A* a © ic & 3? & 1 ©SRStt^x/N^iB-e© 

& -6 • 

# IS 8 fc x n *y h7>r:tfcffi£-t*:fc#5£tf&£ 

U*LC©;fr:£T*l±SF.fci:©x 

v x ? t a i/'/'x hJgt?C^(b^l«t5:i: 
Cft^M U-Cl±#EJHS58-2l3434 ^ftffi 

« G3 03 56 - 47574 ft & K^£Ka<J:3k:$1&'$ft 

# *c A »J . -T i ^ 

-144 



2-288228 (2) 

0) * "7 5 2 d > r ' W XCO&ifi-eii^* — > 
©ttflUbfcttn. '<*->©J£ 
# , j# L * - V © T © ffi * fi K # 1" 3 & 

US it * pT * t- * . ifc^^-vrtttttibu 
Tfcjfcifcufc ><*-:/©#* i*S*<ttfc&-f. '* 

38 c * & < $ 0. -© 

tat) a < m w a a jc . & & t & * - v © 

i2^t4ot$Ti>5. * fc./< 5 - v © ft JNB <b K 

«u**y *«*!»#©<* a*, b u * * - v 
©«i***©HHfcf&£u. &#©{& & 

tafc-a-CftTM*. £©,fc-5*f!E*tt«fJ:LTI*. 
tt*. If 63 - 103088^ ft ft ,4*68 Off 58-21 3434 

^ftffi, #B30g56 - 47574 ^ft*fl, #&30jJ54-lO4 
464^ftffi. &tf *$0aiH58 - 56337?ftft9*<*l 6 

*tt . & # t # a ^ ? a # & ^ . # * « « 
as # & o & . 

£ L T tt#B8 B854 - I04464 ^ft $fi . #830958- 
56337^* ft ft tC^ £ *t*J:^CXy^>ifB$©|2r 

JS £ U , l/i/'xh©J#tt&£<b£-tt, x y * v if 
Mi©*t*i*U^Xh©»ttgEfbS:ffl^fera!»fl«l 

tfl#©&i*KS8 It 1**5 58 0958 - 55571 ^ ft $R 



B3H858 -46639^£& ^ £ n * <fc ? iz . jftffiC 
# ifl CD 0 W I* * & 9i tt <fc < . ^x^iffi7^ 

5r*iji&3Sfi-r**o-e&*<fc3KLfcK7>rx 

JL?*>!frtXK#L. fit S # 35 £ U C < i> 
ift^^rt CD~gflC700~ 1000 G (#K875G) 08 

^at©tC «t U 700-1000G <*5*C875G) 0 ft $ & 
j#fifcL. V-< * D&fc&tfr-f* £ 700~1000G (*S 
IC 875 G)0««t7^ £ DjliE0)ft&&fcHt#tC-t 

2n&*y#$J:<x*;i/*£:iai&l,. ^7X7 
jfek««^tcti^*& v >r ^ a S «t> 5 - t A» 

©K^yfcsa-e^xvtf&Si-ej*, «@ 

? 0* # £ ft * «> . iftfflSiflJT'y^XTH 
ftV $ Z £ t *> IZ . ^^IC^vXv^^ti: 



?$Ba^-2-288228 (3) 
®2<&a^Tfc*&Ji*co$x^a/fS0j£8# 

o & . M«S:f?jt1 _ 4Ci:K:J:y, x ^ c& 
£ L fc. 

LTli. ^2@t^-r<fcdtCfex y ^V5f^^aj 

Ktt#Lfc&&0fB2*cJ;yfcffiK«#L*:litfiJ)! 

T^a^tit, » « # # « fli A»^4tiiff 

S:fJMt-<t^tC^xy%a®»cS^^^SI$n4. 

ra)^/S-ejte^SrfiElh-r4i:OxyN^tfik:tl«?5 

8 y . cicp^^ftc^y^x/xttSffikKfi^^n 

T , ^x^S:J&^-r(O^SISi:^S. 

&Ttf* ^ t K J: y . ?7X7ifi*&jjft 

*P L , ®JE$rOVi*T?Ttf£c:i:lc«fcy. J» ft 8i 
i!}^C ( fci'>xy^|affiCDftt^Sr^ft6&•r4Ci:A*•C^ 

x ^ tf> # fB li < y . Siffi^y^x/N^^S 

m 3 (QSIJar £ * 8r®J#ttGD C o T • 2& 
2@u^-TJ;^^«mtt<iD»xy^>^^io4K: 
^^^L^«at&cSbtm«fil03J:yfPj!ifl-r4i:, * 
7 XvlOlt ">x;M02(BI«)i/- XK£tf!>®a|tBffi 



-145- 



f$ Ap 2 * , ^x/\k:iiiifciEfB$!r£#ofc>f# 
VD'^Af f Ofc«)T^^i:4il/i/Xhll!l 

flD±gffi±. ^tfD>r*>K<fcyiE ^#ftio6f ft . 

1/ 5/ x h±Efcgfttt&xy^y>fj}!&0faifc:^ 

a* ft . c<&rtatc&£-fftfB#i07i±-r*v*c#b. 

jfoftl/>Xfc^$0«!i££irftfca, 

* v l± «H ifi 1 08 u: -f <fc d k /< * - v J: UJUni 

« -c * ^ - -r 4 . 
75X^««**ia-i-ftJEJ©£j«tti*£®«ffi 

£ ffi K # ;& L * 18 £ J£ fiSc iT ft . a^ttHShift 

fc'u. & # 0 /5f ra a # ft # * tsffitcs£^mjQ£fefP 

«lS*tTJSU. £<*^£fcl#fc&*:BJ&L-C^ft. 
#8 b t± 245GHz®v>f 5? □ St 0) & S* & <* < ft 
?£ ft fil ft 7 it ft & * - K />> E * - K ic ft <fc 

^ u & s jet *r w , m £ & * < u x ^ ft . in ft 

*nlB«K*ttUT*ft. 

feJI3 1 OTifitttXr' — S>18ffilOAi*ft|*y > 
dfl3CJ:»J, jftl^l tl±&&ZhX 2ft EIT* 

ft. «ffiio©rt©k:tt?ft»*(rti&«i2ic * y(«4ft 

SftftttiP*tf&ft<fc O Kfc-oTffiffiOia&fe- 

Bitcsatt, *oiftfti*fti8tt#fl!30 2o, 

?g $ a > h o — 7 2 1 «fc »J3>N-;i/UT^ 
ft. g^qft«ffl««ill2:X'2r/M4a)nacit^^l^f 



JtlBH* 2-288228 (4-) 
y 41 £ ft . & A li (i ft < ft . 

tc<a«$ntP4fcio. fx 
&fe*-c $ ft . 

*fc*«®aafftttt»tt-c=>-r-f v ^ £ ft r 
t^ftfca, £ f&tt 0 & J£ . IK ■» a -c * ft . 

*«<5a«>-lll«««:l8l0K:AyS»ifl-rft. 
toM^ I t\±®%'3 2 , # X <K *fc 3 0i a i* T 

&y. -tn-rniiiiwL*i»«i!Si#>^«J:t;^x 

3-2 6.CJ:y2i!*£Lfcv£f*y h 5 # 22 H b *t 
*y- KiSSf* ® — 8U K7O0~"l00OG <#(C 875G ) 

©a»&j&ia-rftj:9ffl»*nri^ft. ® *2 & i 
0±B5Ki*&iH#a»7j*aiBUT*y. & ii & 
it©raiii333HSE8cj:yatr*y. £ ffi ft 

4E80»a£ffl0iffiftc it I^HiCOT'f 

8 a- (?) 7 jl/ ? i A'X y ji £ <fc >J jg J& £ ft ? l* ft . 
X{K&2£&24<fc »J ^ y A ^ X & 1 ~lOTorr0 

jEfl-cfltl&siift. »*»»fliafliin*w<o^x 

ffi ^ K <fc o T £ x /MA tfi # & ± # e» & n 1£ 0 

a t j: y ft»-r ft J: ^ a^* nr i» ft . taeioic 

l*iS2ftfBa22#i£ttUT&y. £IS10COJ3I8J£# 
UT^x/W4fc8il-rft&fi£i:$:-oTwft. 

& n & i ©rtsnciitefliinifl # ust ft r a. ft . 
yh8btafrftsis4>ttiwa*»attxfey. # x 

© fit <ft . ^r-f ^ojj[fl)ftWi:iB4pJ:5t*o 
r&y. too— iooov onBi tfPPJfo'c & ft <fc o k 

# -p *C ^ ft . 

2& iH ft 19 7 CO _t K it f^Affliyf 

> ^ * x * 17 # T £ ft . 3ft)H««»7©±iif, 

* - V 8 a- , Rfcjata«9iCttiO^-'^)fcl«A ? 
ft ft G3 □ * ft • X y ^ > 4f*X * 

&*SJfcl±. «3S3SIBi9lc J: y H^tttt ftflfc 
taafita>ho-7 21t«^&2ftJ:9*cftor^ 



-146- 



& k * % us to k & » a ft # & $ i9) -r a . 

>115i: S F.fejg^l/fc^^ili^i. 

•jxAHfc^ 5>^t 4. ^ x^ £ ittft&#f8is 

8K24«fcy§t#2ft-£flE;*J£#fcft*. 

^x/\i4lifB<l0#HlO6urfttefc#ififct:^ 

150V<&m£#Gitol£ft*tt**. 

&c@^bftv*v£f*ho:/fc»<fcyv^*h 







K 


^ > A> C 0 


^-xra-cAn&sft^x^KAW-r 




b * b •> 


x^|ioioi/^xhfi!ltttlt»l!t£ 


* 


A K . 1/ 




/\ 


k ft An b 




*/ 




CDRak:RlAn*nfcJ:3cftS. -ft 




J; U ft £ -f 


a is nj: y . < * > i/ *j x h 




— > <k y (I 


ft*#6K&£$rtfiitf£ft**:«tK 


X 


-y * > if 2 


ft # y f y □ > * - v I* £ J# 
















« « « y 


& 2 ft 5 * U aft ffi £E li f-P JtW S ft ft 


< 


ft y , -f * 


;/tfJ![q&3ftft<ft*fc«». T *S 83 0 













ftf5H i F-2--288228 (5) 

<< 0 nafctf$&JI&f*3k:#caJ£fta. 
875G08«KJ:y^#25lc:/ : 5Xvtf$fi£b, ■ 

>8 b<fcy#JH2ftfcf&#$#0&^^'f?D& 

k a s s ft . »a$ii«cic^7X7*^4f a. 

7>r>©ai^>iC*fe»BS[S:^^Ufti>ia^$:t7V^ 

^ x a 9i k t & # y y u > m t s i x 

ufc^^r,-Kyvy3>|g|cii^ffiiotc^ij!ni$ 
ftfcSfl&fBjEtfepAtJSft*. 

Sg'febfcy^Xvw:* yxyf 
y^X^fc^xvNfHKBi/ — X K t* »> x r*14 IC 

18 ft * * y * fn £ ft * • 

~ co & , -v >f ? a jfc© £ # it b -f 5 X v & 

fli in t r * u , y^xv^^ft^tc^yia^^rt 
a&ttitfKttb* ufc»**tt* ? ft* * * fc* 
IB k ft o -c * . »«Acj:y«*sftT*?y. ffl 

® ? a ft t« . fcati:i40c^f J:uox^ 
v -no*. a»tas5i22 <t y & ft fta b . 

^7V^30«ky^xy>^ffic^fi&bfc«5if±KStc 

ifc*H^WtrttjEBfc^£ES:PPAnbfet'^-e& 
tc t> it XWtol-f Z Z £ 

J5J^«<3D«^. &f8tt& * 1/ f A h ft if 
0*fc»ffiltt<&£tfHfcA,irftv^fc«!>, KJW»»-ffi 
»c<k*>r*>toS«&Jfctt^vX7*£Ui;xh 

AM-r<5>r*>&jtiD^-r4^ifei:fti. # ^ 



-147- 



#lO7KA&T*>T;*>0&&$:i8J3&^£KJ: 

^t/^^tfz/CDttia* ft & tc 3 > h a - ;i/ "C 

^&*8iBi$:&&-r*U»£* &J3!i!fet8z!ff33tt7 
y f- V 4f aK v * *32& it L T 8 fit 10 LC j£ ft U . & 
# ft Si 22 li q - /< x 7 w ;i/j»3U^UT'*;xAi' 
7V^30^U, 1B&10IC -5 i t tf"C 2 & . 

1 IC 700- 1000G (t$£ 875 G) 

5 CD -C I* tt < . &Ji3f 1*3 C 70O~ IOOO G (ftK 
875 G ) 0 & # # ~ gPKj&f&£naCD-e&ftlX'£'CD 

tttfli , J&iiJJU3i$20£iiv hD-^rexy-^v 



!56fl¥ 2-288228 (6) 
x y *v^a>£7#fcdS-CS*#fc£T&nifJ:vi 

*38i9IttilvicHISSnatfl)r- fie ^cti±S« 
k Jt£ £ £ ft * . ^Xvcvd, x '< 9 * 9 . y 

& ±mw i, rz * o tz * & w iz * & \t ® - & ? i> 





m & a £ k a y , 


X 




> ^ 


JfA&JH ^ "CI 




L 


r 










y 




* y . £ & & a ft * 




■c 




£ i: £: 




v # US £ T? $ -5 60 


T 




x £ 


i t ^ - 4' x f > 


^ # -e $ . ^fiSlf 


A 




7s CO $5 


It ©J* -ft, fcttfil 










* * & 93 K J: n 


if^iittlKCOxy 
















coJt K 


&&-r am*** is 


i/ * < m f& -e ^ • 




^ co dr 



i: i: tc , ft ft ii ® til ± A? It * ft * . 

*fc#3gq8KAfttf®®#iff£$xyN£7vy 

iffl^r^^x^x^itt^^fii^ictT^^fcA'-e^, 
« -e * • « a & © * y co ft Jb . & fli tt <z> ft ± t± 

¥ Off a . m4@(i*fc»9licJ3tt*x**:/$r»r 
ri&S r a . 

6 - a - * . 7 •» £ ifl # tt JB . 



14 • ^ x^ . 16- V £T * h □ ;/ . 

17- x* ^^^^ x * . 20-J»fSfi«1BIS[. 




148- 



JtBB¥ 2-288228 (7) 




9Q \9&HL 5??*^ 6 



10] 



|g 2 ^ 




toz 



to] — 7*7X7 

;o2 --- *>i/\ 

103 — A3t»3& 

106 — 



% 4- 



/4- 



30 



32 



33 



7 



.31 



22 



-149- 



